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ABSTRACT

The objective of this study was to determine the various dietary levels of
selenium (Se} as sodium selenate (Nax Se Q4) and its relation with adaptability of
sheep. This study was camied out at Ras Suder (Scuth Sinai Governorate)
experimental station using eighteen weaned Barki ram lambs (4 months age and
13.8111.60 kg average body weight) assigned to three groups (6 each).

Data showed that dry matter, crude protein of alfalfa treated with Se in
treatment groups (G2, 0.7 ppm of Se and G3, 1.4 ppm of Se) were greater than thase
of the untreated group (G1). The body weight changes and average daily gain in G2
and G3 were higher than contral {G1) while the opposite trend was obtained for feed
efficiency. Contents of CF, Se and Cu in G2 and G3 were higher than G1. Relention
of Se, Cu and p were improved specially for copper.

Average daily gain (ADG) of tambs recorded comparable values without
significant differonces for groups. The values ranged from 653 in G3 to 79.8
ghead/day in G2. Concentrations of albumin and activities of Alk Phos, AST, ALT,
GGT, and CPK in serum collected at the termination of the experiment.

Selenium supplementation resulted significantly (P<0.05) for percentage
yield of clean wool, staple strength and point of break. The mean values of staple
strength in G2 and G3 were higher (p<0.05) than that of G1. Manipuiation of dietary
selepium source and level iz an effective way to change the selenium content of
animal tissues commonly consumed by mankind and improvement adaptability of
sheep,
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INTRODUCTION

Under desert conditions, small ruminant exposed to many of
environmental constraints; acute deficiency in feed resources as a resuit of
low rainfall rate and long drought periods, bad climatic conditions, shottage of
water and parasites infection and disease due to immunity deficiency, which
affected negatively their productive and reproductive performances .

Although trace minerals comprise less than 0.01% of the total mass af
an organism, many are essential for normat function (Fisher, 1975,
Underwood, 1877 and Freer and Dove 2002). Selenium is an essential trace
element to pouitry, horses, caitle, and sheep (Schwarz, 1976 and
Underwood, 1977). Selenium is important in sulfur amine acid synthesis
{Larry, 2006).

The deficiency of selenium was found to be common in ruminants
{Jeffery, 2005). Compared with non-ruminants, the absorption of selenium is
much lower in ruminant animals {(Jerry, 2003). Selenium suppiementation
was reported to increase wool growth (Langlands ef a/, 1991a and 1991b
and Whelan ot al,, 1994), Selenium (Se) supplementatior: as sodium selenate
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is the most common scurce used fo increase dietary Se in diets of farm
animals (Reis, 1989). When marginal selenium deficiency is underestimated
because of the absence of clinical symptoms; the deficiency may only be
detected by careful measurement of body weight or wool production {(Hill ef
al, 1969, Whelan et al, 1994). Wooi production is more susceptible to
selenium deficiency in growing ewes than in matures (Wilkins et al, 1982).
Fry ot al {1996) stated an increase in wool iength and fibre diameter in
response to seienjum supplementation.

Selenium is known primarily for its antioxidant activity and like other
trace elements is essential for the maintenance of health, growth and a
myriad of biochemical physiological functions (Scott et a/, 1982). in young
sheep, two selenium responsive conditions are recognized; one a myopathy
of lambs, white muscle disease (WMD), the other syndrome of lowered
productivity varying in severity from sub-clinical depression of wool
production to a clinical condition of poor wool growth and increased mortality
rates. In sheep and goats, there is evidence that selenium deficient animals
are no iess able to produce antibodies against bacterial antigens and no less
able to prevent the establishrment of internal parasites than sheep with
adequate selenium intake (Davis ef af., 2008).

Absorbed Se travels in the plasma on a protein to its destination tissue.
Tissue concentrations vary; the kidneys retain a farge amount of Se, along
with cardiac and skeiletal muscle, and the liver. It is deposited more readily
when it is in an organic form. Selenium is readily transferable through the
placenta, the mammary barrier, and from hen to egg so the animal's status
wiil affect offspring and milk concentrations, With acute decline; depression
in fertility rate, increased abortion rate, retained placenta, stillbirths and white
muscle disease usually occurred (Zafar et al., 2008).

in Sinai Peninsula, sheep and goats considered the mair source of
meat and milk for Bedouins. The high moriality rates as well as lower milk
production represent the main features that affect animal productivity. In
South Sinai, agricuttural activities decreased as a result of higher salinity and
desertification. Soil are poor in some trace elements as (Se, Zn, Co and P) as
well as range plants available (Alfalfa), especially deficient in Se, (Fahmy et
al., 2009).

_ The objective of this research was to determine the influence of two
levels of selenium supplementations (0.7 and 1.4 ppm) on. some blcod
parameter and coat characteristics in sheep raised in Sinai Peninsula.

MATERIALS AND METHODS

The present study was carried out at Ras Suder (South Sinal
Governorate) experimental station {180 km north eastern of Cairo) belongs to
the Desert Research Cenier. Three areas at the station were cuitivated with
alfatfa (Medicago sativa) seeds; the first area was served as contro! without
any freatment (G1), while the second and third areas were cultivated with
alfalfa seeds treated by soaking in 0.7 ppm (G2) and 1.4 ppm (G3) selenium
as sodium selenate {Na; Se O,) solution, respectively. After the growth of
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alfalfa (30 days after plant germination), 0.1 ppm selenium as sodium
selenate solution was sprayed on plants as a foliar fertilizer. The second cut
of alfalfa plants was harvested, air dried, chopped into small particles (2-6
cm) and stored for animal feeding.

The chemical composition of the experimental rations (Table, 1) was
determined according to A.O.A.C. (1990).

Table (1):Chemical composition and some mineral contents of alfaifa

plants treated with Selenium
Trestment
G G2 [<1]
Chemical composition
DM 80.0 879 83.7
Ash 12.1 : 8.10 6.61
cP 208 171 18.8
ICF 201 24.6 23.2
EE 8.30 7.00 .65
FE 406 422 41,74
Mineral contents
Se, ppm 6.9 : 8.1 86
Cu, pmolil 7.5 12 - 175
Zn, mmolL 26 - 23 23
* % - 038 0.32 0.32

Eighteen weaned Barki ram lambs (4 months age and 13.81+1.60kg
average hody weight} were assigned to three groups (6 each) and were fad
on alfaifa harvested from the three respective areas. Animals were heatthy
and clinically free of intemal and external parasites and kept in semi open
pens covered with ashestos sheets and fresh water was available twice dally.

Samples of Biood were taken from all animais a 10-mL sample of blood
was collected using an 18-gauge needle into a vacutainer, centrifuged at
700xg for 25 min, and serum frozen at 0 -C for analysis of albumin and the
following enzymes: alkaline phosphatase (Alk Phos), alanine transaminase
{ALT), aspartate transaminase (AST), creatin phosphokinase (CPK), and
gamma glutamyl iransferase (GGT). Serum albumin, Ak Phas, ALT, AST,
CK, GGT were evaluated on a Hitachi 911 analyzer with reagents from Sigma
(Sigma Chemical Co., St. Louis, Mo.). Selenium (Se} Concentration in feeds
and blood serum samples were determined using Afomic absorpfion with
hydride generation whereas Cupper (Cu) and Zinc (Zn) were analyzed using
atomic absorption. Phosphorus (P) was analyzed by spectrophofometer.

Wool fibre diameters were measured by using an smage analyzer
(LEIA-Q 500 MC) with lens.40/065. Waal samples from 10 cm? patch of mid-
side position were taken from each animal as close as possible to the skin
surface using fine scissors, and then kept in plastic bags for further analysis.
Ten staples were taken randomly from each wool sample to measure staple
length to the nearest 0.5 em using a ruler till the dense part of the staple.

Clean scoured yield was calculated using the method suggested by
Chapman (1960). Five hundred fibers from each sample were used to
calculate the average fiber diameter and its standard deviation as well as
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medullated fiber percentage using optical fiber diameter image analyzer
(LEICAQ 500 MC} with lens 4/0.12.

Table {2): Some trace elements balance for lambs in experimental

groups
- Troatment
E““ &1 a2 63 ISE

, MKy BW
INTAKE 0.224° 0.308° 0.314° 0.017
Excroted in feces 0,089 0.069 0.095 0.13
Excreted in urine 0.083 0.058 0.063 0.007
Total execration 0,172 0.127 0.1568 0.015
Balance 0.052 0.161 0157 0.029

, Mgy BW
INTAKE 0.244° 0.456° 0.641° 0.059
" Excreted In faces 0.277 0.361 0,308 0.024
Excreted In urine 0.222 0.074 0.072 0.038
Total execration 0.4998 - 0.435 0.380 0.035
Balance -0.255 0.021 0.261 0.078

X BW
INTAKE AT 0.875 0.841" 0.059
Excreted in feces 1.25 1.39 1.990 0,142
Excreted In urine 0.404 0,358 0.342 0.094
Total execration 1.654 1.748 2.332 0.157
Balance 0.484° 0.872%_ 14917 0.182

. Th BW

INTAKE 0.113 0.125 0.117 0.004
Excreted in feces 0.052 0.066 0.034 0.008
Excretad in urine 0.043 0.012 0.011 0.005
Total execration 0.065 0.068 0.045 0.008
Balance 0.048 0,057 0.072 0,006

Values with different superscripts within the same row are significantly different (p<0.05).
SE: Standard error

Three greasy staples from each sample were used to measure staple
strength using Agritest Staple Breaker with the procedure displayed by El-
Gabbas ot al. (1999). The increase in length as a proportion of the original
staple length (Elongation) as well as the tength and weight of top as a
proportion of the length and weight in both top and base were calculated to
measure the point of break by length and weight respectively at the time of
measuring staple strength.

Sub samples "not less than 300 fibers" were classified into kemp,
medullated and fine categories; according to s coarseness and the
percertage of meduila (kemp: very coarse fibers with medulla occupying
more than 90% of the fiber, medullated: with about 30-70% medulla and Fine:
non medullated fibers. Fiber fype percentages were also counted (Guirgis,
1967).

Data were sfatistically analyzed using one way analysis of variance
utilizing General Linear model (GLM) of SAS (1998} and differences between
means were tested using Duncan's multiple range test (Duncan, 1955).
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RESULTS AND DISCUSSION

1. Body performance

Average dailly gain (ADG) of lambs recorded comparabie values
(Tabie 3} without significant differences for groups. The values ranged from
65.3 in G3 (1.4 ppm of Se) to 79.8 g/head/day in G2 (0.7 ppm of Se) this
result agree with previous studies reported no effect of Se fed above
requirements on body weight of feedlot cattie (Perry ef af, 1976; Lawler ef al,,
2004} and no effects on body weight when Se was included up o 10 mg/kg in
the diets of wether sheep (Cristaldi of al, 2005). Likewise, Ullrey of al. (1977)
reported that lamb body weight was unaffected by dietary Se level in feeds
containing differing proportions of organic and inorganic Se. However, Kim
and Mahan {2001) reported a quadratic decrease in final body weight of
swine as dietary Se level was increased using sodium selenite or Se yeast.
Those authors observed the mast drasfic decreases when selenate Se was
added above 10 mg/kg and when Se yeast was added at 20 ma/kg. The
present results differ from the findings with swine, as organic Se had a more
dramatic deleterious affect on body weight than did selenite Se. This could be
explained by organic Se not being subject to reduction to selenides by rumen
microorganisms as suggested by previous research (Whanger et al, 1968;
Wan Ryssen ef al., 1989 and Whanger, 2002) and thus, being more availabie
to cause toxic effects in ruminant livestock.

From the previous results, it could be concluded that Se treatment
with low levels for cultivated alfaifa plants under conditions of experimental
region increased its productivity of dry matter, crude protein. Selenium and
Cu caoncentrations were also increased (Table 1) Feed Intake and feed
efficiency of growing lambs was unaffected.

Table (3): Body petformance, daily gain and feed efficiency in
experimental groups

Treatmant
toms ' & G2 )
Enitial body welght, Kg 13.50 13.80 13.80
[Final body welght, Kg 18.250 18.500 19.750
[Body Wight changes, Kg 7.2 74 7.6
Wight chan 3 44.46 32.54 58 68
da aln, diday 80 82 85
eed (ntake, ghead/day 733 700 700
Feod efficlency, g foed/n growth 9.16 8.54 8.23
2. Blood

The trace elements were determined in serum are shown in Table (4)
with regard to Se, P, and Zn concentrations, no significant differences were
observed among groups. Because of Se concentrations in serum of animals
groups were in the normal ranges (0.047 -~ 0.050 ppm), there were no
incidences of white muscle disease (WMD), On the other hand, Cu
concentration in serum significantly (P<0.05) decreased as a result of
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selenium inclusion. Retention of Se, Cu and p were improved specially for
copper (Table 2).

Table {4): Least squares means t SE of Se, P, Gu, and Zn in serum of
eXperimental groups

Treatment
G1 62 a3 *SE
. mgidl 0.050 0.047 0.049 0.0040
P, mg/di 4.82 4.61 443 0.1210
\Cu, mgydi 0.0027° 0.0019" 6.021° 0.00014
Zn, mg/dl 2.36 2.85 2.32 0.230

Values with different superscripts within the same row are significantly different (p<0.08).
SE: Standard error

Copper concentrations in serum of all animals groups were below
critical levels. The normal levels of Cu ranged from 0.7 to 2.0 ppm. Serum or
plasma levels are not consistently reliable of Cu deficlency. To determined
maximum tolerance level of Se, three experiments were camied out with
sheep by Cristaldi et al (2005). The authors reported Selenium toxicosis was
not found in any experiment and, therefore it was suggested that sheep and
likely other ruminants can tolerance over 10.00 ppm of selenium for relatively
long period of time. The present results are in harmony with the findings of
Ullrey et al. (1977); Cuesta st al. 1995) Cristaldi of al. (2005), Davis et al,
{2008) and Zafar et al., (2008).

Concentrations of albumin and activities of Alk Phos, AST, ALT,
GGT, and CK in serum collected at the termination of the experiment were, in
general, in or below the normal range for adult sheep (Table 5). With regard
to albumin, Alk Phos, AST, ALT, GGT, and CK concentrations, no significant
differences were observed among groups.

Table (5): Least squares means * SE of serum albumin and tissue
~enzyme activities present in experimental groups

Treatment

koo & &2 G3 I3E

ATbumin { gidl) 31 30 2.0 0.42
Ak Phos (WUIL) 122.7 1355 142.6 34.0
AST { U 187 145 13.2 T 7,24
ALT (UM 10.7 15.50 8.00 165
GGT {WWIL) 2.8 495 54.8 140
GPK QUIL) 11.25 12.78 11.74 2.20

SE: Standard error

In instances of Se toxicosis, the activities of these enzymes wouid
have been increased due to tissue necrosis. Qur observations agree with
those reported by Cristaldi et al. (2005) and Davis et al. (2008) as albumin
and enzyme activities in wether sheep after receiving up to 10 mg/kg Se were
in the normal ranges. The lack of elevated enzymes, which are suggestive of
tissue necrosis, further indicates that the lambs on present study were not
suffering from Se toxicosis.
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3. Wool characteristics

Selenium supplemenation resulted significantly (P<0.05) for
percentage yield of clean wool, staple strength and point of break. However
there were no significant differences in wool production (g/10 ¢cm2), average
fiber diameter, staple iength and staple elongation (Table, 6). Also, there
were no significant differences in percentage type of medulla, percentage
medulfated fibers and percentage non medulisted fibers (Table, 8). These
results were in agreement with those reported by Cristaldi et al. (2005) and
Freer and Dove (2002) observed that a linear increase in the wool of growing
sheep as dietary Se was increased and also observed differences in wool Se
of wethers receiving 6, 8, or mg of Se/kg vs. conirols.

Although no significant differences were detected among the
experimental groups in woal production, the clean yield percentage increased
{P<0.05) in coincidence with the level of supplementation, where it scored for
53.51, 64.81 and 75.97 % in G1, G2 and G3, respectively.

Wool production, clean wool yield and different wool characteristics in
experimental groups were showed in Table (6). Average fiber diameter and
staple length showed similar frend to that of the wool production where they
did not differ significantly between the experimental groups. Fry ef ai. (1896)
and Wilkins ef al. (1982) reported that the increase in wool length and fiber
diameter which occurred in response to Se supplementation.

Table {6): Least squares means {(+ SE) of wool production, ciean wool
yield and different wool characteristics in experimental

_groups
s Treatment
G1 G2 G3

Waol production (g0 em’) 9.21+1.47 9.78x1.47 11.70+1.47
I¥ield (%) £3.51+1.52° 64.81x1.52° 75.9721.52 "
her dismeter {pm) 25.5441.60 27.23 +1.60 24.7021.60
Jength (mmj 4.63:0.68 5.6620.68 6.68:0.58
Strength [N/Ktex) 16.64+5.06 " 20.79+5.98 © 38.8315.98 ©
tapie elongation (%) 18.19£315° 19.86£3.15° 17.72£3.95°
Poini of staple break (%) 4942+333° 32.671339° 43162339 °
mp (%]} 0.33+1.37 3.50+1.37 2.921.37
IContinues (%) 0.7540.53 1.08:0.53 1.08£0.53
nterru % 0.09+0.16 0.174£0.18 0.4210.18
ine {%) 6.75:2.01 3.6712.01 2.8322.01
Meadullated fibars {%} 7.9242.09 8.42:2.09 __7.25+2.09
Non meduliated tibors (%) 92.09+2.09 91.58£2.09 82.75£2.08

Values with different superscripts within the samea row are significantly different (p<0.085).
SE: Standard error

. The mean values of staple strength in G2 and G3 were higher
{p<0.05) than that of G1 (Table 6). This increment in stapie strength might be
attributed to the treatments (G2 and G3) and related with increase in fiber
diameter. These findings agree with previous studies by Thompson (1898}
and Thompson and Hynd (2009) who found that an increase of 1 um in
minimum fiber diameter was associated with an increase in staple strength of
about 5 N/ktex.
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General Discussion

Where soil conditions allow, plants take up soil selenite, selenate and
selenomethionine, though no requirement by higher piants for selenium has
yet been found. Selenate is absorbed by rocts in sirong preference to
selenite; and for this reason the selenate form is preferred for addition to
fertilizers (Oldfield, 1999). Plants are considered in three categories with
respect to selenium content. The first two groups, accumulator piants and
selenium indicator plants, absorb high quantities of selenium when grown on
high selenium soils. While animals normally avoid such species, selenosis or
selenium toxicity occurs when they are grazed. The third group, non-
accumufator plants, includes grains and grasses of nutritional and agronomic
importance and many forbs that do not accumuiate selemum in levels foxic to
animals when grown on seleniferous soils.

The deficiency of seienium was found to be common in ruminants
(Jeffery, 2005). Compared with non-ruminants, the absorption of selenium is
much lower in ruminant animals {Jerry, 2003).

The amount of absorbable inorganic selenium presented at
absorption sites depends on interactions with a range of interfering
substances in the diet or drinking water including iron, sulfur, phytate and
antioxidants, among others. The amount of selenomethionine in forage or
grain available for absorption will depend on the digestibility of the source,
which is a function of both the species of animal and the nature of the
ingredient, as well as the nutritional adequacy of the diet. Previously, the
range between optimal and toxic levels of selenium was reported to be
narrow; however, data from the present study would suggest that this range
is relatively wide. Increasing diefary selenium level, regardiess of source, is
an effective means of increasing selenium in blood and tissues in sheep.
Although trace minerals comprise less than 0.01% of the total mass of an
organism, many are essential for normal function (Fisher, 1975).

CONCLUSION

Conclusively, the various dietary leveis of Se affected on some
physiological traits; liver function, albumin, Alk Phos and wocel characteristics.
Selenium is essential for normal function and interaction between frace
elements which related to adaptability of small ruminants. Manipufation of
dietary seienium source and level is an effective way to change the selenium
content of animal tissues commonly consumed by mankind and improvement
adaptability of sheep.
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